Phosphorylation of histone H2A inhibits transcription on chromatin templates.
The regulation of gene expression via the histone code has, for the most part, revealed that histone modifications cause the recruitment of adaptor proteins that indirectly regulate the synthesis of RNA. Using purified factors to assemble and modify the chromatin and to transcribe the DNA, we investigated whether modifications of histones may directly impact the RNA polymerase II transcription process. We screened proteins known to modify histones for effects on transcription, and we found that the mitogen- and stress-induced kinase, MSK1, inhibited RNA synthesis. Inhibition of transcription by MSK1 was most sensitive when the template was in chromatin, as naked DNA templates were resistant to the effects of MSK1. We found that MSK1 phosphorylated histone H2A on serine 1, and mutation of serine 1 to alanine blocked the inhibition of transcription by MSK1. Furthermore, we found that acetylation of histone H3 by the p300 and CREB-binding protein associated factor, PCAF, suppressed the kinase-dependent inhibition of transcription. These results suggest that acetylation of histones may stimulate transcription by suppressing an inhibitory phosphorylation by a kinase as MSK1.